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is^^^-%nwk\^xm\^^^^. ^(n>^iL^%nw^ii\.x(Dmm-fi^h^x. i~ 

2 0 g/m\ ^*b< fil~l 0 g/'m='-e$>5o 1 g/m^'^J^T-fiStlgdSII 

^wm^i^ti.x(D^B^'r^tLii>^ ^(Dmmm<DWMi^i&<xx<^ :L(Dmm 
(5) ^mm [VI] ~ [x] (ZJiSit 

mmo. 21'^y^ y^:^^ 5 ^ 3 mnKD^i^Mi^Jj^ y ^^x/U^^ (itA (*) 
^T^tVw^TKO 8 PN) 6 0K4%i:||^l. 7 T^i^-T^ :y ^ ;^ . ^^tS 5 mm 



20 



M^^8 5t:. 9 or. 10 ox:. 10 sr. 1 1 oric^^LfcHi^ffii^y >- 
K^'rir>--c^iSb. ^mm.m<Dmti:^2m-r^^'^^mmi cvi] ~ [x] 

III] VN-rtlt>i-#'a*iir^#®0*iJl?l^$:&^ 1. 7 6-1. 97N/mO 

mm. [VI] n^sv ^^y'/i'mmm(Dunumi>^^Cs mmumi i or-citj^$ 
ix:/i:2ji-rt-^-&#M^ cx] tt. -^=^^mmmm(DUK^mt)^±c t hK^m 

(6) 0^mm [x I] (Dum. 

5^: -(giSfej^PET. f^^SfetaSl 1 or. : PET) (^=^:^ (t*) 

p«/V7">r (R) 4 0 8 0) 1 0 OKl:%?rfe!?lft.ffi*J&!jsf t b. fl^*l 5 g/'m='*g 

*iS5mm(DzHy 5M^7>f : {gSIl^ P E . f^^ifetaS^ 

11 or. S^5>:PP) (5^yy m) SJEAO *1 O OM%«risP^ffl^J|sf 

b. ^Fftl 5 g/m^+g^*^fflV^TTAP P I ^^PM^-^t^o y ^ 
(-?l^^$ii:fc7Ky ;^-v:7^ ^iSmiio^Bic. :$fe{cf>;/^T5'^bfc4f y 
>'V^*iJi<7)m^^®^lrfitaT-t-#^-^^ii:iSibf-/i5^Ty:/b. i^TKT'u^^. ^ 



(7) [XII] (Dm^ 

mi^i. I'fiyT'y^:^. mm-B: 5 mm (D^ V ^^"r/i^^^^ mm 

ifeta^lior) = (^) ®l>/l'X>f (R) 4 0 8 0) 1 0 0M%5r 

0 m^. mm2. 2^^y^v^:^^ mm^^mm(Dmi^^t^^^^i^/^^\f=- 
f^^^M'^mm^^fii^^^^ :^y-mm mmmm.m. i o o^. : p p) ( 
^-rr77K!> m) mNBF (e) ) lo Qmm%^^mimmnt\^. ^mi5s 

(8) CXIII] (?5®l5t 

^•r^Wl$^^-^m.O S F 6 7 0 \Z.V!^m\^fz.^=^^^^'^f^Zf^'&mf^W^}l 
0 g/'m**aS»Srfflv>TTAPP I ^2pM#-rt ^l^^ 17 ir-±lc:?^^ 

: <g:®l.^PE. f^^M^aitl 1 Ot:. : P P) {.^yV im SSiEAC) 

1 0 omfl:%^^Ei>^^^J|S^t L. i5p4 2 0 g/m'^ffi^li^lrffiVNTTAP P 

2iM^-r#:^o!7^^-±ii?i^^$-a:fcjKy >'iiiiiJi(o^®tj:. ^fei-f 
ifTkT'u^^. 1 0 st^tT^^iifflv-y ^^^5^— K^-rir--ei£;^L. 

.i^y ;^U':7^ = 2Mi-t -^-^^ii^ft [XIII 



p^(D^^mm<D^T. mmmt^^(Dm.mmm(DmM^n^\^x. loMm%p^r 
mm\^^-:>xwmr^f^^iS)^±c^iit^nmm(D^<^ >^-mmi:m^i-^ :ithx 

mt^^tix\,^^mmmmm^^mir^^v:^:^y'^i^m^mmt. mw-^v:^^ 
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nm^— h olSJ; 0 1 oiJ?;5:vN|gc-efe t) . ii^. i - 3 . iff ^ b < i ~ 2 Tfe 

#l5Jlco^»{i, ^(Dffl3^tcj^::c-Ciil:^i6p5ti.5;6^ iiS. l~2 0g/ 



J& 5 SIRS -C *> S r ^ -C # S o 

\ S^*b< 5~8 g/'m\ J:D$f*b<Jt5~6 g/ni^-t?feS„ 



# • 



m^±i^ti-^is:t^}ff, mmm tciB^i- ^-mm i,^sv=iL^T /i^m^m 



112-2 Og/m\ 0*b< fi3~l 0 g/m^-CfeSo :i <D i 5 ^i<g:i^*<^^ 

Pilots (DTfeSo 

<7>^fi:fi 5 ~ 7 0 g Jf* b< H6~4 0 g/m' Tfe^o wCD^-^, ^(D 

^tlti^mm*^hts:^o wO^-a-. M#<^^mi^-b<^^4f*2'-2 5 g/m* 
. 0* b< (12~ 1 5 g/'m^ -C-fcSo ^^^cD^^i/- h{ljg?Ofe5^!?giVNO 
^a^.Ct)<D-e. -tO^ftll. iiS. 3~4 5g/'m\ iif ^ L < fl 4 ~ 2 5 g / 

6~8 0g/m\ Jf^ L< HT — S 0 g/m* -CfcSo CK^^^-^x ^<D02(D^ 
®<^Mf^fiJ|||l::J:o'C2o(D^||i^- his#btL^;a^ 1 (D^Hi/— hf± 

mi <^^jl<tlS}^¥:»-l-:9-lt<btbfc^2<D^Jl;6^fb^£«9. ^om2(D»^iy- h 
{imSx ^4. m5(D^Stt5l^^^lc5^(t<btl.fcm2(D^Jl;?)^p5^c(i^o ^^^^ 

3(Z)^®(DJlF^iiJlli{c:a:oT#ibttS 2o<D^||v'— hi;i*3VNT. ^(^|giS.t;^ 
fa^. ^(D||4<o^Ji(D^I^fiJillc:J;oT#btb5 2o(D|il|v'— h{::*3VNT. 



. ^2 (O^Hi/-- h (iH 3 (Dj^^ t tif?^5^{C5^lt ^tLybH 2 *3 J;tJ«m 4 (75 

:6ST'tS„ rtDii^SiS&W:. < t 3 -ooSIKSTt- t-^-fr:^^. f£*l|$-^5X 

m^^tfo rom'a'> #®^BSr«i^-rs#^®icmi-st><^-efc 

^ y — (^i^ll^S 4 . 3mm) = ^fl^^-^/V:/^/— h ^l&lJJJ-e^ 1 mm:^ 
;«7:x hbfc^. m^U/d^^y- (spi^^aftl. 3mm) ^MUfc„ ^<D^ 

V^T.^ 3mm<D*jg#jHy (fi?A (t*) tSiTKOSPN) 6 

OSSroirli^l. l^^^T-yi/:^^ SK^ft 5 mm(D7lf U cn>^7">rWM i^^-SS 
*i (lifife^^ : {ggt^^PET, HJi^Stta^l 1 CC. -Zs^^ : PET) (^ = ^;«7 

(tt) M^/^T^-f 4 0 8 0) 4 0Ka:%^^'^u. K^^m 

(iJ^-Tir^nixi;^ (tffe) MTiJ' y^^-Xp-NS) ^0. 3514% (>ctlim) 
^iqb;/5::^7 T AP P I ^S|iM^-rt«l^ffiv>T. ^iSii: 

3. 5. 8. 10. 15 (g/m^) 11^4^fflVNr-v = -7^|iaJi^?i^fig$ii: 
. m3Sg U-CJjp*6 g/m^ (DtK y rc^7^/V'||*6€^?i^^$ii:Jl|llC-rt-a'it 
fCo rcDf t-a-frJi, -^^t^ilC^^LlTclll® @<DS^(D«®{C||2@@<Da 

v^- K^'t'ir--c^;^b. ^^^^^^i^ii^Pj^iS'f'PBljlcoMiliJl-^^y ^i^T^/u 



h<0(D, :PPl:5g/m^ 8g//m\ 1 0 g /m*. 15g/m'-C(*. ^>«r, 9 
. 6N/m. 6. SN/m. 5. 5 N/m. SN/m^^L. Sg/m*;^*?)! 
0 g/m^T'fi^^L-CilJglT-tfCo 1 0 g /m='JeJL±T-tiJg|S^tt^{^VN ;^Co 
fciS. 1 5 g/in^-t?»i*J)||^<D?|||^/-h<DiP$(Orfbo#;6S:^^# ^if 

(II) 3Ky3:^^7^yv^mj5*P>/j:5tf'ra^^^-t-5#®3K(D®i5t«sj (i) 

/V-^m (t^A MTM0 4PN) 9 0K»%i:|S^0. 2 y^iXT^ ^ * 

$ 3mm07t^M#jKU^^7"/VSiS^ (fifA (») SSiTKOBPN) 10«fi%(D 
:^7y— ^ip#b. I'^l^O^pa?: 1 . 2. 5. 6. 8. 10. 15 (g/m^ 
) i: by5::ei^fi. MIS (I) i: l^^td LT 3 ®i^iSr#^o ^ibtbifc 3 JU^oqara 

2 0N/mT*JirtiiJ|liT- t?&;ii^ofc>6S. 2 g/'m\ 5 % / xd.\ 6 g/m^ 
. 8g/'m\ 1 0 g/m\ 1 5 g/'m=' -e(i. #>!r, 10. 0 N/m. 1. 3 
N/m. 0. 6N/m, 0. 5 N/m. 0. 5 N/m. 0. 5N/m^J^e«9, 5 
g/m* et±T*llR|lg^li«lrfVN^^L^„ 2 g/m*d>P>8 g /mM^itf iBI® 

(III) 'i^-^)=^:^'T?vmmt^htii^^f^m^^-^^^mm.<r>Wim.m (2) . (3 

) 

y'/\^mm (^A (t5^) ^TKOSPN) 1 0 0K»%(D:5^^ y — ^-ML. ^j^f^^ 
Jioispi^e g/m^cb UfciU^{i. mils (I) i:P^(cUT3M^tr#fCo 



^:^'r;vmim (^A (ft) S!iTM0 4PN) 8 5®*%i:ilSl. Ifyy-y^ 
il*ift5mm(7>3Ky ^J^X/W^^'T : {SiU.^ P E T . 

Stiaa^i 1 ot:. : PET) (tsfe) isip'/v-x-r 4 O 8 O) 15 

IE (I) i:l^^tcLT3®^S:#fCo 

m\ if * b < 2 - 6 g /in\ i ?)0^U< «:2-'4 g/m^-efe5o ^fS® 
dS-fe/vn-:;^|S*i^^^t:i:-t-S^'^{*. 5~1 0 g/m\ if* L< 5 - 8 g / 
m\ <t?)0*L<«5~6g/m='-CfcS„ 

m2 (b) ft. 1112 (a) iz^i.fcmmm^rifs\t^x. •e<D#^^A^. ^(Dm 

ms (a) (t. #ji^B(7)M®l-iS5^^^^^/^^^^®^*^-»^'C?^fifeb^J« 
0 3 (b) (i. EI 3 (a) ^;l^bf::a^^*:^ci3V^T. ^O^^^B-Sr. ^(D^ 



UT. 2 0<Z)iE||:^- h 9. 1 0 iCfiJllll^nS, ^^ttfc^Hv'- h 9 . 1 0 
^^-t--5fcfe<t 19$?* bV^ ^(D^-a-^ ^H^^-- h 9. 1 OtDT^^-i/a 1 

t^-rsr i: t>-e#So iUHtSS^ 1 0N/'mUJlT<Dtt>ISP-e®f*3tiJfli$*-C#^n 

o 



Jl. 1~2 0 g/m\ ^f*b< 0 g/m'-Cfc-So 



o 

zKy 3^:3^ 7^/1^7 w>'^-^^^-ffiv^ e>ti/S*?y ^^7^ bT{i. $f*b<fi^ ^ny 
y^-. ixy ;<7 3^j:^<Diiaj|a^-^. zjfyr^y/w^. j^y ^5=-^^^^oW 

o 



# 33 0 



mm. ^i^^i^Tkmmn. =^^^'^%mmns eva^s^^^j. mMtL^m.mt 

©ffll^t?&nf*a:<. $f*b<ttO. 2g/m2~l. 5g/m^-efeSo 

m\^ti^ ^^«^J)teST-^x u It nti ^j: Jfc V ^o * 4^ P^S <D if f*^ -eiiJiiii- s m 

. ^^J*5RlcJ::5^?fe. iDia{cj;S;^)£^;6spif ibtb5ds#lci5S^$n^j:v\ 
^mE;5Jl:^J<i: LTf^t. T^^j-^-^, yri:*-^^^, Mi4> :^-JJ?V, 

5/^^:^^. ^«5Sih^j. mmm. mim±m. mmn^. mmm 

mmim^±(Dmm(Dm^\i. ^jf*L<{to. oo5~o. 4Mm. j:D$f*u< 

ttO. 0 1—0. 4 m m-efcSo 



^U. ^(^m:^<^5ffil-ii5^^7-r >'^A2 B^^®g|«f$■&T3f^fifeL^iS^5>^=^:7w' 
:i(ommi^^m\^^xmmiimmmmm^m7^ir^izi'i^ m2 (b) tc^^j; 

5{c:, -^rcT^^^^A ( I ) ^(^Jiftjl 1 A 1 B i: 0^(DiiJ|IH4#®-eiiJ 
13 3 (a) li, 3tfc<^S^^i-#-a'ii:x ltiftUT?l^^b;^3ift® 1 C. ^il 1 E 

RximmiD^^^f^^h^mm (3mw b en (d— :j^(Dffiici«:9-^7^/ui^2 
^<omm^^m\^'^xmi$mmmwim^mi^-r^\^\t. mz m \z.7ri^^o\z. 

(^J; pldbT^S 1 C_hlCiSi:»-^7>f /Uix2 C^Sr^-rsm^S E i:. JKJi 1 D_b 
l-i^5^^:7^/vi=. 2DSrW-r5i^^3 F^#s:ii:}ds-Ci:So 

f^j^cv^ ;fe*5, m:mm^i:Tjit^m<omfmi-^(Dwm\^^^^x\^^ i^T(D:^m^ 

V>5^3|Sfjt<^:^t 1 5mmX 1 5 Ommi: kS^>T-<DS^:fe-lBl^Sr-2^— h 



ib^5 omm(Dm(o^M(D^u&mi!}^hmmm.mmK^^mmnm^^ib. mm 
(N) ^^m>f(Dmx^\^xmm^^ iNym) tvito ti:^. ^nmm.R 

;&^^^jp57Ksc s F 6 8 oizvm\^ti-^='^m^<^^zf^w^m^mt x^tz. 

-:^(om.m(omM^. y:j-;v^m\i^xw-mit^m\.it.m.mbw-m\^^m\^fi 
ox:(D-mkmi^ ^7-^ ^—xn^m^x^xmrnm i o2ji^$r#fco Jtiss(D 

fc * ici spm^fb^kM b V ^^ <D ^ ^ (DS^o^ffi p ± 5: a:iaT -r t -a--^ f:i:^^1-fi . 

mmm 2 

TK08PN) 60®S%i:SISl. 7 t'v^t^ ^ 5 mm<D3j< U ^ij^ 

ET) ( (;^) ^ 9umy:7^ hN7 2 0) 4 0 ^^s-B^ xKyrri^y 

®»% mmm) mM\^xmimn<r>ipmmm!i^ti.. wmb sym'n^A^ 

2 m ^ (Dfpmmf^n t wmq g/m^ts^»^^ffiv^TTAPP immm 
^•i-^m(Du-(^-±\,cm2mu(D^=^7mmmm^j^^^-^ito ^sfe^-^ mim 
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jjfyai;;^x/u||jJii^:a5i-t'^$tv;^:*:^?g(D3SJ^ftiSr#^o #e>n;^ 3®^^0-t- 
t^■fr^#®(DilJll«^5:SlJ^bfc^ miMB tm2mB(Dm. m2mB 

tf^3mn(Dm(Omm^^\'i. "^^^s 1. 9 7N/m. 2. 1 1 N/m-Cfc«9. 

±\zmmm^±mtvx^>v=^-:y:t-c/^ imm^t^iim^m sf 8 4 2 2) 

m^. ±iid,xmm\^tim2mtf^3mt(Dmmm^'h^j:^mm->-h(Df^2m 
(CUT. m2mi^(bfj:^mm^&ty^ji^j^t(Dmmm^^^j:^m2(Dmmiim^ 



HJS^SJ 3 

<D 3 Jii- 1 -a-lircD 3 ^^^#^„ # ^ ttfc 3 ^«ft<D^a{-g§«^J ^Sr^* L :^J|C $ 

f*:) ^#fco ^(Dmm->-hi^. ^(Dsmmcomimn tm2mn(Dm(D-r^'^ 

K7'rir-iS:ffiV^T^^^Ib^cm, Ji|E-Cf^i!ibfc3^^O^l^S<D^{l0^ 

s^STM^a-a-^^^x '^K^(r>±\zmr) t:m'^tii^mx4 o'C2 0^(^=¥^t^^t 

HM^tM SF 8 4 2 2)<D1. 0 hyU:t i^— ^^V^T 



7.^ ]iJMft3mm<D5)cj^#zKy^^x/V|im (MK m) 3giTK0 8PN) 8 0 
(l^fiS;^ : iSa^PET, f^^e?a^i 1 or. : PET) ( im 

u]iiy7-fyhN72o) 2 o@4%^^'a'b^^^tt^is^aj2 ^i^m-bT-r 

<D^. ff2®g ^m3Se(D)iKy^;^-x>'W^*t^i:-r;^-7^lili^(D^#®(7)tiJ 
1. 76N/m. 1. 7 9 N/'in,»:<S< . #®-t?*&— lJ:ti|g|$ 

-^^^^Sia:ei^p>''j:5^ll^«>tf3*fi:<D^||^dS#e>tif::o ttflSS®^. 
^Ji^J 5 

IIJ£^ll2l^43VNT. ^l^B <!:^3JiS(D^y ^^^T^/i-S^mil^. l . 7 

ET. fKi^iam^i 1 ot:. pet) ( (t*) ^^y^^yy >( y bN7 

2 0) 1 0 0K»%^ bfeUl^«IIJS«aj2 irP^tdb-C-r^'^-^. 2^^W<^3^ 
i:-^z^7^S^aMO^#®<^fJll3fe$«. ^'^x 2. 26N/m. 2. SIN/ 

mimwM^ntL. 3mm<Dmmiimmmmm^mv =i-mvT 232 




MMm 6 

9 OW±%tm^l. 7 7'->T-y^^. mm-^5mm(D^V ^:^y'/l'y<4l^■y— 
mm : is.mMPET^ mmmmmi i ot:. ns:^^ pet) ( cm 

^^umy^^ 5/ hN7 2 0) 1 oei:%^^S'a'bm2^S(7)t!??ffi^^}|sfi Ufc 

t'^=^'7mmmm<^^^M(Dmm^^it. 5. 4 9N/m. 5. 3 3n/ 

Site j; 19 . :!}^ y 31 >^ ^^j: 5 2 ^(Dmmm t-^^v mmmi^ ^])=^^y^ 

i-#-^^^tr#^o :z.(D3mm^:is\,^x. "^(DmiMB tf^2mn(Dm. m2m 
n tf^3mn(Dm.^tS(Dmm^^n. ii. 8 4N/m. ii. qsn/ 
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) fcVW^TKO 8 PN) 6 0S»%tiS^l. 5-rVX5/^;^. ^*iS5m 



, 1^^^^:PET) {=^=^^fJ m) iSlp^/Vx^f 4 0 8 0) 4 OWM%t^m^ 

xp-Ns) 2:0. 3MM% (Mmm) mui.xf^imii^xjpm3m(D7^v 
y'^^mmmmm^t Lf^o ^^^mm^:^mc s f 7 o o jcpn«iLfc-^=i 

# fc 3 M ^ t C *5 it S ^ ^ 2 S (D = ^ ^ ^ t ^ 3 ® (D y 31 ^ X 

) OftlfPJ^^rL&W^tiliS tiffness Tester ^fflVNT^ 

3 8 mm. fttfS^lmm. fttf:^|g2 5° -eSfl^ Ufc C If BiJ-S 

ix;fcM#o?l|||^(DftifPiiJ^{i2 6mNi:^^v^t)<D-e*>o;^„ JSfcl::, :L<r>2mir 

/l-mm (^3i5^;«;§!laiy-x/V'3 5 0 0) <Z) 5 h/U3i^^?^^> ^j^^t^ 



i^y 3— :/;^-r>'i^ imi^it^T.^^U SF8422) 01, 0Sft%h/u^:/ 

±'^-vn(bti-ftmmii}f&^mmmm^ m) v ^-mvr 2820 ^m\^^xm 
mmma 

) aSv" tVv;^ TK08PN) 60 1 . 7 t^v't^ ^ >^ . Sl^iS 5 m 

m<D^V :^^y'/l^^<-(>'$^-mm (1^^^ : {BBll^ P E T . f^^gllM^ 1 1 

X : PET) ( (tsfe) ^^umy^-c hN 7 2 0) 4 0«»%i:^^l^ 

XP-NS) SrO. 3K*% 1^;!lPbTJ}f y 3i;;?.7"/Wii^i^affi^3isf^2p 

^Ji: bX^l^y ^f^wi^5^!7 5'i^^ (iamk^XH (tsic) SSi-::/ h-/VN8 5 6) 

mmm 9 



)i!iTK08PN) 40WM%tWiMl. I'fi^'r^y^^. mm^3mm(Dmm 

W:^]) ^:^'T^V'mm ( iW) ^'^mEPioi) 2 oMM%tm^i. ifiy 

"ry^:^^ 3 mmOJ}^ y 3i;^7^7WW : iSSfej^ P E T 

. mmM.^\ 1 CC. -Z-^l^^r : PET) = (tt) W^/VT^-f 4 0 8 0 

^ im iKTij^ y ^^"-xp-Ns) sro. 3®*% iMwm) msw^x^f-^) 
^f\^mmmmw^^^'^\.it., ^-r-ymm^i^mc s f 5 9 4 icpp^l^ 

^:/h-/wN8 5 6) ^0. 7 5w*% m^\.x-^=^7mmmmmm 
v^^y'/i^mmmmwk^^. i?F*5 g/m^ ^s^i^i. 

mm^^n. 2. IN/'m. 2. 3 N/m-eJ^— l;iiij|l|-r?> r ^;dS-e#rc 

o 
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